thrombocytopenic purpura associated with pneumococcal sepsis. Can J Infect Dis 1993;4(3):145-147. The first documented case of thrombotic thrombocytopenic purpura (1TP) associated with pneumococcal septicemia is reported. This association has been previously demonstrated with hemolytic uremic syndrome. The patient presented with recurrent seizures, oligurtc renal failure, fever, thrombocytopenia and microangiopathic hemolytic anemia; coagulation studies were normal. Blood and sputum cultures were positive for Streptococcus pneumoniae. The patient responded to therapy with plasmapheresis and antiplatelet agents as well as antibiotics. Coincident infection should be searched for in all cases ofTTP.
1 described by Moschovitz (1) , is characterized by the presence of consumptive thrombocytopenia, microangiopathic hemolytic anemia and neurological symptoms, frequently accompanied by renal failure and fever (2) . The pathogenesis of this disease is unclear, although abnormalities of prostacycline and von Willebrand's factor have been described (2, 3) . hemolytic uremic syndrome (4, 5) . Hemolytic uremic syndrome has been described in association with pneumococcal septicemia (6) (7) (8) (9) (10) , including one adult (7); we report the first case of full-blown adult TIP in association with this infection.
CASE PRESENTATION
Various infectious agents have been implicated in the etiology of this disorder as well as in the related A 28-year-old woman with an uneventful past medical history and a one-week history of nausea, vomiting and diarrhea presented to the emergency room follow- Arrows indicate days on which plasmapheresis was performed ing a generalized seizure. At presentation she was febrile (37.9°C), responsive only to painful stimuli and displayed no focal neurological findings. Physical examination was otherwise unremarkable; notably, blood pressure was normal, there were no purpuric lesions and no findings of pneumonia.
Complete blood count on admission demonstrated a hemoglobin of 109 g/L, white blood cell count 19.8x10 9 /L (neutrophils 77%, bands 4%, metamyelocytes 2%, lymphocytes 8%, monocytes 8%) and a platelet count of 55x10 9 /L. Blood smear demonstrated marked red cell fragmentation and polychromasia. Blood urea nitrogen and creatinine were both elevated at 26.6 mmol/L and 425 J.UllOl/L, respectively. Serum lactate dehydrogenase was elevated at 1170 U /L (normal less than 150 U/L). consistent with severe hemolysis. Beta human chorionic gonadotropin, performed to rule out associated pregnancy, was negative. Antinuclear antibody, rheumatoid factor and complement levels, performed to rule out vasculitis as a cause of microangiopathy, were normal. The initial chest x-ray was normal. A lumbar puncture and computed tomography scan of the brain were both negative. Coagulation studies, including prothrombin time, partial thromboplastin time, thrombin time, fibrinogen, and D-dimers, were all normal, ruling out disseminated intravascular coagulation. A direct antiglobulin test and red cell antibody screen were negative. Red cells did not express surface T-antigen, using anti-T antibody with peanut lectin (Arachis hypogaea).
On the basis of the severe microangiopathic hemolytic anemia in the absence of other etiologies (eg, disseminated intravascular coagulation and eclampsia), with associated renal failure, fever and seizures, she was diagnosed as having TIP. The patient was admitted to the intensive care unit and treated with daily plasmapheresis (1.5 plasma volumes each; re-placement with normal plasma). acetylsalicylic acid and dipyridamole. Diphenylhydantoin was also started because of persistent seizures. Twelve hours after presentation, her temperature rose to 39°C and a chest infiltrate was now seen on x-ray. Cultures of sputum and blood taken at that time were reported on the following day as being positive for Streptococcus pneumoniae, and she was then started on intravenous penicillin.
Subsequent platelet count and clinical course are outlined in Figure 1 . The patient became afebrile two days after starting penicillin. Platelet count rose steadily from day 4 and was normal by day 8; this was accompanied by normalization of lactate dehydrogenase, a decrease in red cell fragmentation and a gradual increase in hemoglobin. The intermittent seizures continued and were treated with diazepam, but these had resolved by day 7; neurological status gradually returned to normal over the ensuing 10 days. She remained oliguric for three weeks following admission and received regular hemodialysis; renal function subsequently returned to normal over the ensuing three weeks.
DISCUSSION
The patient presented with the classic pentad of thrombocytopenia, microangiopathic hemolytic anemia, neurological symptoms, renal failure and fever associated with TTP. Pneumococcal septicemia may cause fever and thrombocytopenia, but would not be expected to cause the severe microangiopathic hemolytic anemia in the absence of disseminated intravascular coagulation. This is the first reported case ofTTP coincident with S pneumoniae septicemia. Since the latter was detected after TTP was diagnosed, the possibility exists that the septicemia may have occurred as a complication of the underlying TTP or its treatment. However, the rapidity of onset of the septicemia (within 12 h of presentation) makes this less likely.
S pneumoniae has previously been reported in association with the closely related hemolytic uremic syndrome in 13 patients (6-10). Hemolytic uremic syndrome is characterized by microangiopathic hemolytic anemia, thrombocytopenia and renal failure, without the prominent neurological findings typically found in TTP (4) . It presents primarily in infants and children (4) . Hemolytic uremic syndrome is commonly associated with infectious agents, usually Escherichia coli 0157-H7 (5). although associations with Shigella dysenteriae (12) and enteroviruses (13) have been described.
Of the 13 patients previously reported to have S pneumoniae infections in association with hemolytic uremic syndrome, nine presented with pneumonia, two with meningitis and two with sepsis of undetermined origin.
All patients required dialysis and three received plasma infusion or plasma exchange. Twelve of the reported cases have been young children (age range five to 27 months). In these children there was a 50% mortality, whereas for hemolytic uremic syndrome in general the mortality is in the 5 to 10% range (4) . Institu tion of appropriate antibiotics in the patients appeared to have been prompt, although in two fatal cases antibiotic use was not mentioned (10) . The one adult previously reported had presented with fever, renal failure requiring hemodialysis and microangiopathy with thrombocytopenia (7). However, that patient, unlike ours, also had serological features suggestive of disseminated intravascular coagulation, including elevated fibrin degradation products and partial thromboplastin time , thus complicating the diagnosis.
S pneumonia.e may cause hemolytic uremic syndrome via the action of circulating neuraminidase produced by this organism (8, 1 0) . Removal of n-acetylneuraminic acid from cell surface glycoprotein by neuraminidase exposes the normally hidden T-antigen (Thomsen-Friedenreich) present on red blood cells, platelets and glomerular membranes. This results in deposition of naturally occurring IgM anti-T with sub-
